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(57) [Abstract ] 
[Constitution ] 

pyrazolo pyridine derivative and its nontoxic salt which are 

shown with Formula (1 ) (TRANSLATION 

STALLEDFormulaR<sup> 1 <; / sup>alkyl ,. alkyl thio , hydroxy 

group alkyl R<sup>2<^sup>hydrogen atom alkoxy 

group ;R<sup>3<^sup>hydrogen atom , 

alkyl ;R<sup>4</sup>hydrogen atom , aikyl „ cycloalkyl : 

cycioalkyl-substituted alkyl , halogen substituted phenyl , N ;> 

O and/or Sm onocy cle , : three-ring heterocyclic 

ring ;R<Sup>5</sup>l^drogen atom ? alkyl . cycloalkyl , 

cycloalky Lsubstituted alkyl group , phenyl ). substituted 

[Chemical Formula I ] 
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Claims 

[if .#« l] 
[lb a 



[Effect (s )] 

compound of Formula (I ) has PDE inhibiting activity , it is 
useful in inflammatory disease , diabetic disorder , allergy 
disease , autoimmune disease , osteoporosis , obesity ., 
antidepressant , Parkinson&apos;s disease , ischaemia re-cans 
style disorder , leukemia or other prevention and/or 
treatment . 



[Claim (s )] 
[Claim 1 ] 

General Formula Q. ) 
[Chemical Formula 1 ] 
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(it^/R 1 |£ l)-GR 6 ^ 2)-SR 7 IS. 3)G2~8 T )V 
4pK0l, S)uT/&. 

9)-S0 2 NR 9 R ia S, 



V^lJM^^fc Cl~8 -r/u#/u». iv)h , j/\p 
/f il/S, v)C3~7 v5a7/^^S, vipx- 



(In Formula, as: for R<sup>l </sup> 1 ) -OR<sup>6 < -/sup> 
basis, 2) -SR<sup>7</sup> basis, 3) it was substituted wife 
G2~8alkynyl group , 4) nitro group :, 5) cyano group , 6) 
hydroxy group or Gl-8alkoxy group , Gl~8alkyl group , 

7) phenyl group , 

8) -C (p ) R<sup>8</sup> basis, 

9) - SO<sub>2</sub>NR<sup>9</su^R<sup>l 0<:/sup> 
basis, 

1 0) -NR<sup>l 1 </sup> SO<sub>2</sub>R<sup> 1 2</sup> 
basis, 

11) -NR<sup>13</sup>C (O ) R<sup>14</sup> basis, or 

1 2) ^CH i: ^<^up>l 5</sup> to display basis, E<si3p>6<^siip> 
and R<sup>7<^sup> 3 - 15 -member where sulfur atom of 
oxygen atom and/or 1-3 of nitrogen atom , 1-3 of C1-8alkyl 
group , or vii) 1-4 which is substituted with Cl~8alkyl 
group , iv) trihalom ethyl group , v) C3~7ey eloalky 1 group , 
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i~4 mommm? * 1-3 mo>&mm?&&w 

mttlt i~3 fi<Dtt*Bi?-££t; 3-15 

CI -8 7VU*7U», 7x=.^*»-NR M R 17 **fc 
li-NR ls NK l9 K 20 ££* frU t$£U. R 9 <t R 10 ft 
J;t>*R n i:R 13 1*. *ftWttaL-C**fli*£ 
fcti CI -8 TA^U*£*:bU R 12 1* Cl~8 T 

;u*^*S**?t. r"i* ci~8 r;u*;i/*. ci 

~8 7^=1*^ £fd*-?>iR 21 R 22 »£*t>U R 
15 li*Bfc&sCl~8 T^=i#va> ^f-li-NR^R 
24 £«frL , R 16 1 R 17 v R 18 i R 19 £ R 21 £ R 2 
2 ftW R 23 4: R 24 1*, *-*ff *L&2£Ur**Jf 
^vS-fei* C1--8 7/U*7US£^t>U R 2 1*. 



2)ci-8 T;m*">S£a:bU R'i* v 
2)C1~8 t/u*^S#»U r 4 1*, 

1) 7R^JiT. 

2) Cl-8 TJU+JUS* 

3) G3-7 v^dt;u+;uS. 

4) C3-7 V^PT^^/US-eM^ttfc Cl-S T 

5) 1-3 110)/\n^>Jf ^-t-tt^tfCl^-Ctck 

6) i~4 i~3fla>it3Rfli'^fe«fct;/ 
*fci* 1-3 mo&mmttisi} 3-15 a®* 

2) 01-8 T/U^/U*< 

3) C3~7 *>^PT/u^;i<ft, 

4) C3~7 *>^aT^/Uat^ilift**lfc Cl-8 7 

5) JiiT© i> iii)^biS^3h.^ 1-3 1lCDMft» 
i)Cl~8 7/l^;i>^ 
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vi) phenyl group which is substituted with the i) hydrogen 

atom * ii) Gl— Salkyl group , iit) Cl^Salkoxy group is included 

to display monocfcje , two ring or tricyclic heterocyclic ring , 

R<sup>8</sup> Gl ^galkyl group , phenyl group 5 

^NR^sup>l 6^up>R<sup>l 7</sup> basis or 

-NR<sup>l 8</sup>NR<sup>19<^ 

display basis, and, as for R<sup>9</sup> and the 

R<sup> 1 0</sup> and R<sup>l l</sup> and 

Ei^up^U^U^ Re^ctivel^ becoming independent^ to 

display hydrogen atom or CI -Salkyl group ,R<sup>l 2</sup> 

to display Gl— Salkyi group , R<sup>l4</sup> Cl~8alkyl 

group a G 1 - Salkoxy group ,. or 

-NR<sup>2 1 </sup>R<sup>22</5sup> todisplay basis, 

hydroxy group , Gl -Salkoxy group ? or 

->®<sup>23</sup>^ 

R<sup> 1 5 </sup> ? R<sup>l 6</sup> and R<sup> 1 7</sup> ? 
R<sup>l S<^sup> and R^sup>J9</sup> and 
R<sup>2G</sup>, R<sup>21</sup> and R<sup>22<?sup> 
and R<sup>23<feup> and R<^up>24<&up> ? becoming 
independent respectively, to display hydrogen atom 5 or 
Cl~8alkyl group , as for R<sup>2</sup>, 

1) hydrogen atom , or 

2) To display Gl -8alkoxy group , as for R<sup^3 ^sup^, 

1) hydrogen atom , or 

2) To display G 1-8 alky 1 group , as far- R^u^4<^sa#>^ 

1) hydrogen atom , 

2) Cl-8alkyl group , 

3) C3~7cyctoalkyl group , 

4) Gl<- Halkyl group , which is substituted with 
G3~7cyeloalkyl group 

5) With halogen atom 1 - 3 optionally substitutable phenyl 
group , or 

6) 3 - 15 -member where sulfur atom of oxygen atom mdlor 
1 -3 of nitrogen atom, 1 -3 of 1 - 4is included to display 
monpcycle , two ring or tricyclic heterocyclic ring , as for 

R<sup>5</sup> r 

1) hydrogen atom ,. 

2) Cl~8alkyi group ., 

3) C3-7c)^ctoalkyl group , 

4) Cl~8alkyl group , which is substituted with 
C3-7eycloall£yl group or 

5) With substituent 1 - 3 it is selected from i) -hi) below 
Optionally substitutable phenyl group displaying: 

i) Cl~8alkyl group , 
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ii) C1-8 rj^^-vl, 

iii) /NOy>Jf^. R\ R* 5 JitJK K T ^Pb^tL^ 
1-4 KOSIff, 1-3 fl<Dltll*fli*fcJ:tf/ 
S&l* 1-3 ^05l1IJf*£Mr 3-15 

o^?>»*?**l* 1-3 mow&m-zwmziix 

i) Cl~8 7>U*A^ 

ii) Cl~8 TiU^^^Sv 

iv) *;U/t^>», 

v) Cl~8 T;U3+i/^;U7H-7U^, 

vi) C2~8 7 v;H> 

vii) -SO r Cl~8 T^^/US, 

Specification 

[0001] 

$ b kbix** i#, *jpj i*(i)- as ^(1) 

lit 2} 
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ii) CI— Salkoxy group , 

3 - 15 -member where sulfur atom of" oxygen atom: and/or 1-3 
of nitrogen atom ., 1 - -3 of 1 - 4 it isdisplayed with iii) halogen 
atom , l<sup^4</sup>, 3^sup>6<#s^^ R<^i^>7</sup> 
is included as for monocyele , tworing or tricyclic 
heterocyclic ring , with siibstituerit 1 - 3 it is selected from i) 
— iii) below optionally substitutable : 

i) Cl~8alkyl group , 

ii) Cl~8aIkoxy group , 

iii) halogen atom , 

iv) earboxyl , 

v) Cl~8alkoxycarbonyl amino acid basis, 

vi) C2~8acyl group , 

vii) -SO<sub>2<^sub>-Cl-Salkyl group , 

pyrazolo pyridine derivative , which is shown with viii) oxo 
group ) or those nontoxic salt , 

[Description of the Invention J 
[0001] 

[Technological Field of Invention ] 

this invention regards pyrazolo pyridine derivative , 

Furthermore speaking in detail, as for this invention (1) 
G eneral Formula (I ) 

[Chemical Formula 2 } 
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[0002] 

-OMI^[iV^Xr|vVXXf L: 5-- #(PDE)Wi£;fr 

*ap*^«**^^^r^:stt3£ "s* -amp 



pyrazolo pyridine derivative , and those nontoxic salt ? which 
are shown with (In Formula, all signal display same meaning 
as postscript, ) (2) those manufactm-ing niethpei a and 0) it 
regards drug which contains those as active ingredient ... 

[0002] 
[Prior Art] 

cyclic adenosine -3&apos; , 5&apos; -mono phosphoric acid 
which is a intracellular transmitter (second messenger ) 
(e-AMP ) and cyclic guahosine -3&apos; , 5&apos; -mono 
phosphoric acid (c-GMP ) phosphodiesterase (PDE ) with 
irrespectively disassembled to inert 5&apos; -AMP and 5 
<feapos; -G-MP with hydrolase group which is called. 

These inactivation PDE isozyme which is done is not in 
organism to existin evenness, it shows difference in cell 
distribution , and tissue distribution etc itexists in m-vivo with 
organ peculiar localization . 
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St*itt?KflM-PDEll ST? 11. TOOPrS'J 
— 0#iSA ? 5tIS$tLT:LN-S(Cutre:nt opinion in 
Cell Biology., 12, 174-179 (2000)#BB) o 

[0003] 

inb© PDE <D5*n PDE4 liftjt^HHK* -t 

[c#SLrfcy.cttb<D^iaS0^iSi*i c-amp 

— PDE5 I*. jfll/JxS. ifrlt&fcj:tf 
Jfc*lc#gU*BIISl*i c-GMP L^;u£IM&U 



^(Dtzib . PDE4 HS3<ltt\ PDE4TC«fc-6 c-AMP 
O^tt* *H«H"*C4:IC J:olT<Bliart c-AMP 0 



feT v PDE4 £#iiwi-i!&s*&as#jte, PD 

At flkJtoli. Iffife-*), »Sfcte£A, 7 
lWl>*H4«A(TlWMrH4#iiL TlWI^ 

A/;*|5$it, &JftL^(Exp. Opin. Invest. Drugs., 
8, 1301-1325 (1999y&m^ffi&M£tzlt% 



[0004] 

t a ^/at°'Ji> A >iiW#i:Lrii. W02 
000/15222 #0J3M#[^ - teStCA) 

Mb 3] 
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To presently existence of family of 1 1 types is verified to the 
PDE 1-PDE 1 I, (current opmioniriGell (0G92 - 8674) 
biology 12, 174179 (2000) refer erice). 

[0003] 

Among these PDE , PDE 4 air passage smooth muscle ,. 
epithelial cell a inflammation cell (macrophage , neutrophil , 
eosinophil % exists in, various cell whichbegins T lymphocyte 
etc, adjusts intracellular c-AMHevel of these cell , controls 
the cellular function . 

On one hand^ PDE5 exists in blood platelet , cardiac muscle r 
and vascular smooth muscle etc adjusts intracellular 
c -G MPlevel has participated in control of cardiovascular 
system . 

Because of that, as for PDE 4inhibitor 5 from fact that 
compilation of the intracellular c-AMP is caused by fact that 
disassembly of c-AMP is console dwith PDE 4, it is known 
that it possesses bronchodilation , antiinflammatory action , 
mediator release- rnhibiting action and immunosuppression 
etc. 

It is thought that it is useful in Exp,Qpin.InvestDrugs. ; 8, 
1 301-1 325 (1 999) or other prevention and/or treatment . 
therefore, PDE 4 in specific drug which inhibition is donenot 
to show action to eircmlatary organ with PDE 5 , various 
disorder , namely, inflammatory disease (asthma ^ occlusive 
lung disorder , blood poisoning and nephritis 5 hepatitis etc), 
the diabetic disorder , allergy disease (allergic rhinitis , 
allergic conjunctivitis , endogenous eczema etc), autoimmune 
disease (ulcerative colitis , Crohn&apos;s disease , 
[ryuuumachi J, psoriasis a . multiple sclerosis , collagen disease 
etc), osteoporosis , obesity , antidepressant , 
Parkinson&apos;s disease , ischaemia re-cans style disorder , 
leukemia 

[0004] 

[Prior Art] 

As pyrazolo pyridine derivative , in for example WQ 
2000/ 7 l 5222spe cification 5 General Formula (A ) 

[Chemical Formula 3 ] 
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E 



2A 



0 




(A) 



E 2A ii-NH-A 1A -#m$*/cTU-/K» 



(R yA )(R^ A )(3 



r 6A itymm*. fjkkji*%&£fo^«)& 

l£&i|a f)k cGMP TfxXTtx.v^XT^— €(FDE5) 



[0005] 



Allowance salt . having possessed gGMP phosphodiestemse 
(PDE5 ) inhibiting activity is stated in compound and those 
pharmacological which are shown with (In Formula, 
E<sup>2A</sup> displays -Mi-A<sup>l A<v'sup>- aryl (In 
basis, A<sup> 1 A</sup> alky 1 ene of G 1 -1 0 or display s 
alkylene whichis substitute d. ) etc which are substituted, 
X<suj^3A</su£> -N displays (R<sup>9A</sup> ) 
(R<sup>10A</sup> ) (In basis, R<sup>9A</sup>, 
K<sup> 1 0A</sup> displays hydrogen atom , alkyl etc. ) etc, 
Y<sup>>A<v'sup> displays nitrogen atom etc, Z<sup>A</sup> 
nitrogen atom or displays G (R<sup>7A</sup> )(In basis, 
R<sup>(5A</su-p> displays ; hydrogen atom alkyl etc. % 
R<sup>3A<Mip> displays hydrogen atom , alkyl , cycloalkyl 
etc, R<sup>4A</sup> displays hydrogen atom etc. ), (As for 
explanation of basis nec essary portion was excerpte d. ) 

[0005] 

[Objective ] 

these inventors in order that compound which possesses PDE 
4inhibitmg activity isdiscovered discovered fact that pyrazolo 
pyridine derivative which is shown withresult and General 
Formula (I ) which did diligent research achieves 
objective .completed this invention .. 
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[0006] 
lit 4] 



[0006] 

[Description of the Invention ] 

As for this invention, (1) General Formula (I ) 

[Chemical Formula 4 ] 




[0007] 

C^pfvRMi i)-or 6 S, 

2) -SR 7 S. 

3) C2~8 Ttls*-)^ 

tz. ei~8 t;u*;i^ 



[0007] 

(In Formula, as for R<sup>l</sup> 1) -OR<sup>6</sup> 
basis, 

2) -SR<sup>7</sup> basis, 

3) 02~8alkynyl group , 

4) nitro group , 

5) cyaiio group , 

6) It was substituted with hydroxy group or Cl~8alkoxy 
group , Cl~8alkyl group , 
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8)-C(Q)R 8 lk 



11) -NR 13 CCO)R 14 ^iE*;ft 

12) -CH=NR 15 &&M%>L. 
[0008] 

R 6 R 7 It. 0**0^. ii)Cl-8 T;U*/U 

ft. iii)Cl~8T/Hl#^ft-eMli$^fc Cl-8 7 
yi^Uft . iv)MJ / xn^^Uft . v)C3~7 V^DT 
JU*JU&* vipi-;U*T?*tft$*lfc Cl-8 7 
JU^/U^. £fdtvii)l~4fi(D^3iJf 1-3 fl 
OBtiRJjS^fcAlX^fcH: 1-3 fi^flUtfiS^S 
^fr 3-15 Jl<D*BI, ^t^fcttSlS^xP 
If£^:bL.R 8 I* CI -8 T/U#A^, 7x~yu 
S. -NR 16 R ,? S£*:lt-NR 18 NR 19 R 20 
U fc\fctt\ R 9 £ R 10 J: R u <b R 13 It . 

ftiS vEur7K^® : F-^fctt ci-s t;u*;uS£ 

SltoLvR 12 1* Cl-8 7;i/*yU*£**>U R 14 ft 
CI -8 7JU*JU& Cl-8 T/U=l*vS. *fctt- 
NR 21 R 22 *£*fc>U R 15 ItTkStS. Cl-8 T^UD 
+v&. *fclt-NR 23 R 24 SfcfrU R 16 1 R 17 . R 1 
8 't R 19 1 R 20 . R 21 <t R 22 &£tf R 23 i R 24 It. * 
♦t-?tUttStLT**JJ|?'» *fcl± Cl-8 7/U* 



[0009] 
R 2 lt. 

2)C1~S 7JI>3*5>*£ SfrU R 3 It. 
1 £fdt 

2)ci~8 7;u*;u»£^t>U 

[0010] 

R 4 lt. 

1) tK^0^. 

2) ci~8T;u*;ixft. 
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7) phenyl group , 

8) -C (O ) M<sup>S</sup> basis, 

9) -SQ<si^ 
basis, 

10) -KR<sup>l 1 ^sup>SO<s^ 
basis, 

1 1 ) ^<sup>13<;%\]p>G (O );"R<5^14^^p>- basis, or 

12) -CH=NR^UjM^ basis displaying, 
[0008] 

R<sup>6</sup> and R<sup>7</sup> 3 - 15 -member where 
sulfur atom of oxygen atom and/or 1-3 of nitrogen atom , 1-3 
of CI -Salkyl group , or vii) 1-4 which is substituted with the 
Gl~8alkyl group , iv) trihal cm ethyl group , v) 
C3-7cycloalkyl group , vi) phenyl group which is substituted 
with i) hydrogen atom , ii) Cl~8alkyl group , iii) Gl-Salkoxy 
group is included to display monocycle , two ring or tricyclic 
heterocyclic ring , R<sup>8<sup> Gl— 8alkyl group , phenyl 
group , -I>M<sup>16 < ^up>R<su^ or 
-NR<sup>l 8^sup>NR<sup>19<^ to 
displaybasis, and, as for R<sup>9</sup> and 
R<sup> 1 0<&up> and R<sup> 11 </sup> and the 
R<sup>l 3</sup> Respectively, becoming independent, to 
display hydrogen atom or Gl-Salkyl group ,R<sup>12^sup> 
to display C"l --8alkyl group, R<sup>14</sup> Cl-8alkyl 
group , Gl-8aikoxy group , or 
-NR<sup>21 </sup>R<sup>22</sup > todisplay basis, 
hydroxy group , CI ~8alkoxy group , or 
-N]^sup>23<V / sup>R<Su^ to display 

R<sup>l 5</sup>, as lor the R<sup>l 6</isup> and 
R<sup>l 7<'sup> ? R<sup> 1 8 <^sup> and R^up^ 1 9<?siip> 
and R<sup>20^sup>, R<sup>21 </sup> and 
R<sup>22</sup> and the R<sup>23</sup> and 
R<sup>24</sup>^ becoming independent respectively, 
hydrogen atom , or Cl^Salkyl group displaying, 

[0009] 

As for R<sup>2</sTjp> 

1) hydrogen atom , or 

2) To display Ci-8alkoxy group , as for R<sup>3</sup> 

1) hydrogen atom , or 

2) CI -8alkyl group displaying, 
[0010] 

As for R<sup>4</sup>, 

1) hydrogen atom , 

2) Cl~8alkyl group , 
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4) C3-7 isVtiTlUW&^MMgfafc C1~8 7 

5) 1-3 M0/ND^>JI^^ft£ftTlNT&£ 

6) 1-4 is^mji i-3 m<omkm*&&w 

£fd* 1-3 llMffJf 3-15 
[0011] 

2) ci-8 t^/uS. 

3) C3~7 y^D7^4;H, 

4) C3~7 v^PT^+^m^^^tlfc CI -8 T 

5) jiiT(D i>iii)^bji^$^-& 1-3 m(Dwm& 

i) Cl-8 

ii) Cl-8 7;U-i*i>S* 
[0012] 

R\R 6 *>J:t;R 7 ^t)$^ 1-4 m<D^$kW 

ItWT-S^t? 3-15 ^«*fcl* =BI 

.^■rnSlli, &TW^iiWZM#l£4i& 1-3 

i)C1~8 T/U+^S. 

iii) /\D^r>JiT-. 

iv) ^JVU7t?^rV^ v 

v) Cl-8 tjw^^u#-a^ 

vi) C2~8 7v/Ul, 

vii) -S0 2 -Cl~8 TJI^Uftt 

[0013] 

(2)^tLb0Mii*^.J3cl:lX(3)^^b^^5e!l 



3) GS^cycloslkyl group ? . 

4) Cl-Salkyl group , which is substituted with 
C3~7eycloalkyl group 

5) With halogen atom 1 - 3 optionally substitutable phenyl 
group , or 

6) 3- 15 -member where sulfur atom of oxygen atom and/or 
1-3 of nitrogen atom , 1~3 of 1 - 4is included monocycle ■■■>. 
two ring or tricyclic heterocyclic ring displaying, 

[0011] 

As f or R<sup>5 </sup>, 

1) hydrogen atom , 

2) Cl~8alkyt group , 

3) G3^7cycloalkyl group , 

4) CI— Salkyl group 5 which is substituted with 
C3~7cycloalkyl group or 

5) With substituent 1 - 3 it is selected from i)— iii) below 
optionally substitutahle phenyl group displaying: 

i) Ci-Salkyl group , 

ii) Cl-Salkoxy group , 

iii) halogen atom , 
[0012] 

3 - 15 -member where sulfur atom of oxygen atom and/or 1-3 
of nitrogen atom , 1-3 of 1 - 4 it rsdisplayed with 
R<sur>>4</sup>, R-sup >6< ; sup> and R<sup>7</sup> is 
inc luded as for monocycle , tworing or tricyclic heterocyclic 
ring , with substituent 1 - 3 it is selected from i) ~4ii) below 
optionally substitutable : 

i) Cl~8alkyl group , 

ii) Cl^Saikoxy group , 

iii) halogen atom , 

iv) carboxyl , 

v) C 1 ^'Salkoxycarbony 1 am ino acid basis, 

vi) C2-8acyl group 5 

vii) ^SO<sub>2^sub>-ei^Salkyl group , 

pyrazolo pyridine derivative , which is shown with viii) oxo 
group ) or those nontoxic salt , 

[0013] 

(2) Those mamifacturirig method , and (3) it regards drug 
which contains those as the active ingredient . 
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[0014] 

-Hft3£(j)fKci~8 r^^mtit. x 
-i5*:i)tfi,c2-8 r^-^tit. x^- 

Cl~8 T7U3*S/*4:tt, >Mr*>, 

+**>3lfc.«t^-f*t&a)jitt^-efc« 0 

[0015] 

it. *h*v*;utf-,>u. xh+v*?^-;u. y 
— ttaci)*, c.2-8 Tv;uS<bii, r-b^;u. ^ 

[0016] 

>f a^JI* £SRrr&o 

-te^d)** h l )/\a kit, tt*. A 
& 3^*1*^ lc«fco-CHJ*jjl£*ifc> 

p p t°jiu v v ^ p ^/u. i? p k>^/u. vi? 

0A* VJk v ^PA^iK v £ P#^ /U» 
[0017] 

S^tf/ffeli 1-3 .«<a«EJtJK***t; 3- 
15 i© mm v -if i* = Sfcvr n M t i*v 

1-4 ^f. K3 ^©MaJlTfcA^/ 

gfci* i -3 mmmmm^^t: >-is mom 

[0018] 

1 -4 flCDg*®^ 1-3 

mm& 1-3 mnmnrntttb 3-15 mm 
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[0014} 

In General Formula (I ), G1^8alkyl group is m ethyl s ethyl , 
propyl , butyl s pentyl. , hexyl , heptyl , y oetyl and those 
isomer . 

In General Form ula (I ), 02^8 alkynyl group is ethinyl * 
propinyl , butinyl , pentinyl , hexinyl , heptinyl , octinyl basis 
and those isomer 

In General Formula (L % Cl-8alkoxy group is methoxy ? 
elhoxy , propoxy , butoxy ; pentyloxy , hexyloj^y . heptyl 
oxy ? octyloxy group and those isomer . 

[0015] 

In General Formula (I X Cl~8alkoxycarbonyl amino acid 
basis is methoxy carbonyl 5 elhoxy earborryl , propdxy 
carbonyl , butoxy carbonyl , pentyloxy carbonyl , hexyloxy 
carbonyl , heptyl oxy carbonyl octyloxy carbonyl group and 
those isomer . 

In General Formula (I ), C2-8acyl group is acetyl , 
propanoyl , hutyryl , valeryl , hexanoyl , heptanoyi , octanoyl 
group and those isomer , 

[0016] 

Regarding to this invention, halogen atom it means chlorine 5 
bromine , fluorine , iodine atom . 

In General Formula ; % it is a methyl grouj^ which 
trisubstituted is done trihalom ethyl group s with chlorine , 
bromine , fluorine v iodine atom . 

In General Formula (I ), C3-7cycloalky 1 group is 
cyclopropyL cyclobutyl s cyclopentyl , cyclohexyl , 
cycloheptyl ? cyclobctyl group and those isomer . 

[0017] 

In General Formula (I ), 3 - 15 -member where sulfur atom of 
oxygen atom and/or 1-3 of the nitrogen atom 5 1—3 of 1 - 4 is 
inc luded m onQCycle ., two ring or tricyclic heterocyclic ring y 
monocycle 5 two xingor tricyclic heterocyclic ring aryl of 5 - 
18m embers who include sulfur atom of ioxygen atom and/or 
1^3 of nitrogen atom , 1-3 of 1-4 or those display ring 
which one part or all saturated is done. 

[0018] 

for example pyrrole , imidazole „ triazole , tetrazole , 
pyrazole 5 pyridine 3 pyrazine ? pyrimidine ; pyridazine 
azepine , diazepine s furan s pyran , oxepin , thiophene , thia 
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7vTV'-/U, *7i?>, #7WS*>» #T€ 
tf>, *7^7-t?t 0 >. -fi/K-ju, -fV-OK- 

-fv*/'j>, 7^7v>, 7:w^>, 
3v*tHj>. +^-7u>. v>/u>, ^>v:t 

4>y*T7€tf>» ^>V^7vT-tf t°>, «* 
[00 19] 

1-4 11©^^Jf ^ 

i-3 moiM^m+B&is&tzit i~3 earn 

3-15 JkDiftfllL 

hU77U>. 
vtKatf'Jv>s 



2002-1-23 

yne (thiopyran you can list thiepine 5 oxazole , isoxazole : , 
tbiazole , isothiazole ? fiorazan v oxadiazole ? oxazine , 
axadiazine ? oxazepine , oxa diazepine , thiadiazple , thiazine • 
thiadiazine , thiazepine 9 thia diazepine , : indole , isoindole , 
benzdfuran 3 lsobenzofuran , benzothiqphene 5 
isobenzothiophene , indazole quinoline ? isoquinolme , 
phthalazine . mphthyridine , quinoxaline ; quinazoline ? 
cinnoline , benzoxazole .. benzothiazote ; benzimidazote , 
benzo oxepin , benzo oxa azepine , benzo oxa diazepine , 
benzo thiepine , benzo thia azepine s benzo thia diazepine , 
benzo azepine 6 benzodiazepine 5 benzo furazan , Benzo 
thiadiazole ? benzotriazole , earbazole , acridine , 
dibenzofkran 5 dibenzothiophene ring etc 3 - 15 -member 
where the sulfur atom of oxygen atom and/or 1^3 of nitrogen 
atom ■ l-o of 1 - 4 is included as monocycle ? two riiigor 
trieyelic heterocycle aryl . 



[0019] 

nitrogen atom ? 1 - 4 

3- 15 -member where sulfur atom of oxygen atom and/or 1-3 
of I - 3 is included the monocycle , 

With dicyclic or tricyclic helerocycle , 

As ring which one part or all saturated is done, 

for example 

pyrroline , 

pyrrolidine, 

im idazoline , 

im idazoiidine 5 

pyrazoline ? . 

pyrazolidine , 

triazoline , 

triazolidine s . 

tetrazo phosphorus ? 

tetrazo lysine 5 

dihydropyridine , 

tetr ahydropyridine ? 

piperidine ? 
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xK^tKPtf'JSvV. 

A— fcKPt C| J£v>, 
^tKPT-tz'tV, 
xK^tKPT-tftfX 
/<— fcKPT-tftfX 

i/fcKD*5f"7x>, 

■fh7tHP^T-f>(xh7tKn^t 0 7>), 5? 

vt Kp -f V**-* V'-VU . t- K5 1 Kp -<V** 

V—IW vtKP'TV^TV-;u. Th5tKP-f V 
^/-/U vtKP^+fvT , /-/U. h^fc 
KPf *+J-^7V-/K ^tKP^^TV- 

xh5tKP^7|-vTV-^v t- h^trKP* 
*tv7y>« ^h7tKP^rvTv>, xH5t 
KP^-t7-tftf>, xK^fcKP^^T-fcrlf 

/*-LKP:t*+Wftf:^ /^-tKP** 
•t»-vr-tft 0 >. xh^tKP^TT-tft^. ^fK5 
tKP^TvT-l2tf>. /N-tFP^TT-tftV, 
A-tKP*Tvr-lft£>. ^E^tv'J>. 
;i-*U>. -f>KUX -f 7-f>K'J>* vtKP^ 
/<— tKP^>V77>, i^tKPfV 
tKP^V^y^^^, vtK 
p-O^^^-^x^. /<— tKP^>V^7x 

S?fc Kp f a /^*7x>. / <— t Kp f V 
^>^^^^x>v^feKP>f>^V f -ju,/<— b: 
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dihydro pyrazine v 

[tetorohidoropirajin ] 

piperazine ? 

dihydro pyrimidine ? 

tetrahydro pyrimidine 

perhydro pyrimidine , 

dihydro pyridazine ? 

tetrahydro pyridazine s 

perhydro pyridazine 5 

dihydroazepine ; 

tetrahydroazepine , 

perhydro azepine ? 

dihydrodiazepine , 

[tetorahidoroj iazepin ] 

perhydro diazepine , 

dihydro furan , 

tetrahydrofkran , 

dihydropyran 

tetrahydropyran , 

dihydrothiophene \ 

[tetorahidorochiQfen ] 

dihydro thia yne (diiwdrothiopyran % 

tetrahydro thia y« J), dihydro 

oxazole a tetrahydro oxazole , dihydro isoxazole tetrahydro 
i sox azoic , dihydro thiazole V tetrahydro thiazole , dihydro 
isothiazole a tetrahydro isothiazole y dihydro oxadiazole , 
tetrahydrooxadiazine azote ? dihy dro thio diazole i , tetrahydro 
thio diazole , tetrahydrooxadiazine azine tetrahydro 
thiadiazine 9 tetrahydro oxa azepine , tetrahydrooxadiazine 
azepine . s perhydro oxa azepine , perhydro oxa diazepine , 
tetraiiydro thia azepine , tetrahydro thia diazepine ; perhydro 
thia azepine ? perhydro thia diazepine , morpholine ? 
thiomorpholine , indoline , isoindolme , dihydro henzofuran ? 
perhydro benzofuran ; dihydro isobenzofkran , perhydro 
isobenzofuran 7 dihydro benzothiophene , perhydro 
benzothiophene , dihydro isobenzothiophene , perhydro 
isobenzothiophene , dihydro indazole , perhydro indazole s 
dihydro qninoline 5 . tetrahydroquinoline , ; perhydroquinoline , 
dihydro isoquinoline a tetrahydroisoquinoiyl phosphorus , 
[paahidorpisokinorin ] 5 dihydro phthalazine , tetrahydro 
phthalazine , perhydro phthalazine , dihydro napMiyridine , 
tetrahydro naphthyridine , perhydro naphthyridine , dihydro 
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V>, vfc KP7^v>. ^fh^tKP^^7v>. 
/^-tKP7^7v>. vLKpt^*Vv>. 

tKP*/*tHJX -rh^tKP^^'JX H 
-tHP+y+-t'J>. vtKP+^/'J>, tK^ 
tKQ*-^/'J>, /<-tKP*t-V''J^, vtKP 
'»/U>, f-h^tKP v W 'J / *— fcK P v 
vtKP^>V^-^y-/U. /^-fcK 
P^>V*^-+-tV— /U, v t Kp^>V >T V- 
;u. /<— tKP^>y*7V— i>tKP^>V 

-fS?v-;K /<-tKp^>V'rsy y-^ S3 

/^— tKD*ju/Xy— vtKPT^'Ji^>, f- 
h^tKPT^U /«-bKPT<7'J v>. vt 
Hp v^> 1 /77>< y t Kp :5?^/ y >t7i 
>, xh7tKPi/^>V77X xh^tKPv^ 

tKp^>y^7x>, s?^-#y^v^ 5?## 

[0020] 

<fcSJU*-f*(R* s a .5 :*fc A X7">^^-t 



[0021] 
[4t 5] 



quinoxaline , tetrahy dro quinoxaline perhydro quinoxaline , 
dihydro quihazolirie \ tetrahydm qumazoline , perhyctro 
quinazoline ? dihydro ciimoline , tetrahydro cinnoline , 
perhydro cinnoline 5 [jihidorobenzbokisazooru .], you can list 
perhydro benzoxazole , dihydro benzothiazole , perhydro 
benzothiazole , dihydro benzimidazoie , perhydro 
benzimidazole , dihydro earbazole , tetrahydro carbazole , 
perhydrocarbazole jpli } dihydro acridine ? tetrahydro 
acridine perhy droacridine , dihydro dibenzofiiran dihydro 
dibenzothiophene : , tetrahydro dibenzoiuran , tetrahydro 
di ben zothi ophene , perhydro dibenzofuran , perhydro 
dibenzothiophene ? dioxolane ? dioxane ? dithioiane ? di 
thiane benzo dioxa run , benzo dioxane 5 benzo dithiolane , 
benzo dithiane ring etc. 



[0020] 

Regarding to this invention, if especially display it does not 
do, the isomer includes this entirely. 

Those of straight chain and those of branched chain are 
included -in- for - ex -> alkoxy group and 

alkylcnc group , 

Furthermore, double bond 5 ring, isomer in fused ring (K X, 
cis , trans isomer), isomer (R, S-isomer , ;al ;be -compound 7 
enantiomer , diastereomer ), the optical isomer which in such 
as existence of asymmetric carbon possesses optical rotation 
(D, L ? d, 1-isomer ) ? polarity body (high polarity product , low 
polarity product ), mixture , racemic mixture of ratio of these 
option of equilibration compound 5 isinclucied in this 
invention entirely with cliromatograph separation. 

[0021] 

Regarding to this inv ention ? if especially it does not refuse , 
way it isclear, for person skilled m the art signal 

[Chemical Formula 5 ] 
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ji$Jffl<D'lS£3M^ Having connected to other side side (¥ame]y;al : - 

l*&Zb$t0foL>.* arrangement) of paper surface displaying, 

6] [Chemical F orrnula 6 ] 
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[iffiffi© ^ MM(^fefc>% & -IBM)f-ISa'Ltr Having connected to forward side {Mainely;be - arrangement) 
I x -5 C ir^r H ;faL ^ of paper surf ace displaying, 

lit 7] [Qiemical Formula 7 ] 




\£&~, B -Sfcli^tlb©?S^^"t:feSCi:S^ The;al the; be - or fact that it is a mixture of those is 

^p^t o displayed. 

[0022] [0022] 
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??W<>A^)tf>i^ T>*-0 Ait, X¥n 
[0023] 

«t area** £M8t&, i^x^ai^ ^> 

[0024] 

iU & tf> % JlCW*.li . x*/->u*)0)J: 
[0025] 

—85*®** R* iLrii, -OR 6 &£fd*-SR 7 & 



R'*i:Lri*vCl~8T;U+/l/**fcl*.l~4-fla) 

£*Hi<¥\ i~3fi«>fii3ltJi|[^te«fetf/*fcii i~3 
fifl)ttltJ»T&^t; 3~i5 Jl0#a| v "B|*fc 

^*fclitfnyi?>j5*#[C|ftLtv 0 
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compound which Formula (I ) is 

converted to salt of nbntoxiie w&Jqio^^n method . 

As salt of nontoxic , you can list alkali metal salt , alkaline 
earth metal salt , ammonium salt , amine salt , acid addition 
salt „ and solvent affinitive substance etc. 

As for salt there is not a toxicity /water soluble ones are 
desirable. 

As suitable salt 5 you can list salt of salt , arnmoniura salt 5 
pharmacologically acceptable organic amine 
( [tetoramechiruanmoniumu ] triethylamine ? methylamine 
dimethyl amine ? cyclopentyl amine , benzylamine , 
phenethylamine , piperidine 5 monoethanolamine , 
diethanolamine s tris (hydroxy methyl ) am inom ethane , 
lysine 5 arginine 5 N- niethy l -D-glueamine etc) of salt , 
alkaline earth m etal (calcium , magnesium etc)of alkali metal 
(potassium , sodium etc). 

[0023] 

As for acid addition salt it is desirable to be a nontoxic and a 
water solubility . 

As suitable acid addition salt , you can list organic acid salt 
like inorganic: acid salt 5 or acetate 5 lactate . tartrate , 
benzoate , citrate , methane sulfonate . ethane sulfonate , 
benzenesulfbiiate ; toluene sulfonate , isethionate 
glucuronate gluconate like for example acetate , 
hydrobromide 7 hydroiodide 7 sulfate , phosphate /nitrate salt . 

[0024] 

As for solvent affinitive substance it is desirable to be a 
nontoxic and a water solubility . 

As suitable solvent affinitive substance , for example water, 
you can list solvent affinitive substance like solvent (for 
example ethanol etc) of alcohol , : 

[0025] 

In Genera] Formula (I \ as R<sup>l </mp>,. 
-GR<sup>6</sup> basis or -SR<sup>7<ysup> in basis, 
-OR<sup>6</sup> basis is desirable. 

As R<sup^6</siip> basis, CI-8alkyJ group or 3 - 15 -member 
where sulfur atom of the oxygen atom and/or 1-3 of nitrogen 
atom , 1-3 of 1 - 4 is included monocyele 7 two ring of 
tricyclic heterocyclic ring isdesir able, m ethyl group , ethyl 
group or pyrrolidine especially is de sirable . 

In G.e^atFb|^^/(£ % as R<sup>2^ is 
desirable. 
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— IW)** R 4 tLX\t, Cl~8 T)\s*)im-£tz 

-IS^d) 1 ^ R 5 <hLTiis Gi~8 r;u*;us, C3 
~7 i/^D7i^;i/St/;li7iz;H^jij$L 
< v i*;u. ^Ptf /u. £fd£:?^uft# 

[0026] 

-J&iiS(I)^$tu£ib£tl0d%. *?£UMb 

[lb si 



In General Formula (3 ), as R<sup>3</sup>, hydrogen atom is: 
desirable. 

In General Formula (I ), as R<3up>4</sup>, Gl -8 alky 1 group 
or eycloalkjd gr oup is desira1}le,metnyl 7 ethyl , cyclopropyl , 
cyclobutyl , or cyclopenfyl group especially is desirable. 

In G-eneral Formula (I .% as R<sup>5</sup>> CI~8alkyl 
group , G3-7cyanoalkyl group or aralkyl group phenyl group 
is desirable, the methyl ? ethyl propyl , or butyl group 
especially is desirable. 

[0026] 

Among compound which are shown with General Formula 
(I ), as desirable compound , General Formula (I-A ) 



[Chemical Formula 8 ] 

R 1 



O HN 




2 N 



(I-A) 



1"^T(Dl5^l*f)l5<t|I|Ci:i*^^/h 

[0027] 
-SS^(I-B) 

Hb9] 



(In Formula, all signal display same m eaning as description 
above. ) Gr 

[0027] 

General Formula (I-B ) 
[Chemical: Formula 9 ] 
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2 N 



(IB) 



N 



R 



[0028] 

Et fix?;u£.£&;h>U i-Pr \tW3u\£-R,&&. 

to 

[0029] 

[*1] 



You can list compound which is shown with (in Formula, all 
signal display same meaning as description above. ). 

[0028] 

As exemplary compound of this invention , you can list those 
nontoxic salt , acid addition salt, and solvent affinitive 
substance salt of compound , of compound , Working 
Example which is shown with Table 1-10. 

Furthermore, each in the table , Me below displays methyl 
group , Et displays ethyl group a i- Pr displays isopropyl 
g r oup , other signal display thesame meaning as description 



[0029] 
[Table 1 ] 
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[0030] [0030] 
[ft 2] [Table 2 ] 
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No. 








1 


H 


11 








12 






it 


13 




4 




14 




S 




1f 




6 


>CNF» 


if 




7 




17 




i 




11 
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[0031] [0031] 
m 3] [Table 3 ] 
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\MA\ [Table 4 ] 
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.[%5j [TableS] 
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[0037] [0037] 
[ft 9] [Table 9] 
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[D03S] [0038] 
10] [Table 10] 
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[0039] 

(IA) 

at 10] 



[0039] 

it can produce compound which is shown with 
{manufacturing method of the compound of this invention } 
General Formula (I ), with the method which is stated in 
method or Working Example below. 

Among the compound of this invention which are shown with 
[1] General Formula (I ), compound .. namely, General 
Formula where R<sup>3</sup> displays hydrogen atom (TA ) 

[Chemical Formula 10 ] 



H,N 




(IA) 



[0040] 

mm 



It can produce compound which is shown with (In Formula, 
all signal display same meaning as description above. X with 
method below. 

[0040] 

As for compound which is shown with General Formula 
(IA ), General Formula (II ) 

[Chemical Formula 1 1 ] 
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pi) 



R 5 - 1 



[0041] 

Eft 12] 



compound and general formula which are shown with (In 
Formula, X displays halogen atom , R<sup>l - 1 </sup> and 
R<sup>5-l</sup> display same meaning as respective 
R<sup> 1 </sup» and R<sup>5</sup>. but hydroxy group . 
thiol group , amino group or carboxyl group which is included 
in group which isdisplayed with R<Sup>l- K/sup> and 
R<sup>5- 1 </sup> when protection is necessary,are protected. 
Other signal display same meaning as description above. ) 

OH) 

[0041] 

[Chemical Formula 12] 
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H 2 N 



[0042] 

tL&fc£®<Dfcfcl£teiQXfoy , m%.lX* ^F;i 
Jl/*#i/K, ?ppjM/A, i^it^ly^. 

[0043] 

ftBSOJftftS J5 (6 li 15iT0 KJco Tff 
0 £fflS<7) tens; £ it b 4vr & 



[0044] 



an) 




R 



1-1 



Reacting, furtiiemiore ta attach on deprotectiGn reaGtiori of 
according to tie ed protecting group , it canproduce compound 
which is shown with (In Formula, ail signal display same 
meaning as description above. ) due to especially. 

[0042] 

Reaction of compound which is shown with compound and 
general formula (III )which are shown with General Formula 
(I1 ) with public knowledge , is done in for example inactive 
organic solvent (dimethylfbrmamide dimethyl sulfoxide , 
chloroform , methylene chloride , diethyl ether 5 
tetrahydrofuran, aeetoriitrile , dfcxane etc), under existing of 
base (triethylamine . pyridine etc) or under absence , by 
reaetingwith 0 - reflux temperature . 

[0043] 

To do with method below it is possible deprotection reaction 
of protecting group . 

deprotection reaction of protecting group of earboxyl group , 
hydroxy group , amino group or thiol group is known well,, 
can list deprotection reaction etc of deprotection reaction,, (4) 
silyl. group with deprotection reaction , (3) hydrogenolysis 
inunder for example (I) alkali hydrorysis , (2) acidic 
condition . 

[0044] 

When these method are explained concretely, 

With (!) alkali hydrolysis deprotection reaction is done with 
temperature of 0 - 40 deg G in for example organic solvent 
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■J-h 'J O A. ti*U O A*)fc£l v(±^-07Ki* 
&t>L<l4C:ftb0;I£t}£ffl^T* 0-40 deg 
C (D^JfefT&frft&o 

[0045] 

«CiIlb*Fb>. £PP*/UA. v**+t->. 

aBtSDtU<ttcti'E>©lSd«!i(JI 

fc**<fffl**)4',0--10G deg C a>»£T?frfc 
[0046] 

(3) jP ■»» t «fc£ JKfta& £ 14. #J *i4\ 

^Mrvi£>* iJx^H— r^4S), T 
;up-;um(/£/-/K x*/-;Utg). ^>-tf> 

*;ux^;u>rh>^), ~MJ;i^(T-feh-HJ ;U 
TSK^^^UATSH^), 7k. ffF@t 

ftfc.«(/<7*-?'> A-Bt*. / W> AHL 

*gHb/<7vo a. iiat.7i'--'^^ 

T*fcl*¥S*7:/*-3A?F£-F. 0-200 deg 
[0047] 

£ffll*T, 0-40 deg C<DaftT?h-*t>*l5Q 



[0048] 



2002-1-23 

(methanol ; tetrahydrofuran , dioxane etc), hydroxide of alkali 
metal (sodium hydroxide , potassium hydroxide . lithium 
hydroxide etc), hy#oxide of alkaline earth metal (barium 
hydroxide 5 calcium hydroxide etc) or carbonate (sodium 
carbonate 5 potassium carbonate etc) or m aking use of 
aqueous solution or these mixture . 

[0045] 

deprotection reaction under acid condition in for example 
organic solvent (m ethylene chloride , chloroform , dioxane , 
ethylacetate : , anisol etc),: organic acid (acetic acid , 
triSuoroacetic acid , methane sulfonic acid etc), or the 
inorganic acid (hydrochloric acid , sulfuric aeid etc) or in 
mixture (hydrogen bromide /acetic acid etc) of these, is done 
with temperature of 0 -100 deg C, 

[0046] 

With (3) hydrogenolysis deprotection reaction , in for 
example solvent (ether (tetrahydTOfurari , dioxane , 
dimethoxyethane , diethyl ether etc), alcohol (methanol , 
ethanol etc), benzene system (benzene 7 toluene etc), ketone 
(acetone , meuryletrry^ ketone etc), nitrite system (aeetomtrile 
etc), am ide type (dimethylform am ide etc), water and 
ethylacetate , acetic acid or m ixed solvent etc of those 2 or 
more ) and under existing of the catalyst (palladium -carbon v 
palladium black , palladium hydroxide: , platinum oxide , 
raney nickel ete% under hydrogen atmosphere under ambient 
pressure or pressurization or under ammonium formate 
existing, is done with temperature of G - 200 deg (:. 

[0047] 

deprotection reaction of (4) silyl group is done with 
temperature of 0 - 40 deg C in organic solvent 
(tetrahydrofuran 5 acetonitrile etc) which can mix with for 
example water, making use of 
[tetorabuchiruanmoniumufuruoraido ] . 

[0048] 

In addition, you can list for example methyl group , ethyl 
group 3 t-butyl group , benzyl group as protecting group of 
carboxyl group . 

A s protecting group of hy droxy group /for example 
methoxyrnethyl group , 2- tetrahydropyranyl basis, you can 
list t-buty l dimethyl silyl group , t-butyl diphenylsilyl group , 
acetyl group .,. benzyl group . 

As protecting group of amino group , for example 
[berrjkuokishikambomfit ] basis, t-butoxycarbonyl jpl l basis 
and trifl uoroacetyl basis, you can list 9 -fiuorenyi 
m ethoxycarbonyl group . 
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*b*i*^>*>im* ^h+v^vus. 2-f 
w fw iR*-et &s-e<fc 4# ic pi 

T. W. Greene, Protective Groups in 
Organic Synthesis, Wiley, New York, 1991 [Z 

[0049] 

[2]— ttSa)T?**tt-6^-&tt<D3%» K? J&< Cl~ 

Mb 13] 



2002-1-23 

As protecting group of thiol group , for example benzyl 
group . methoxy benzyl group , methoxymethyl group +2- 
tetrahydropyranyi basis, you can list diphenylmethyl group , 
acetyl group . 

As protecting group of carboxyl group , hydroxy group , 
amino group or thiol group > in addition to inscrihing,easily 
and if it is a basis which selectiv ely rem ov al it is possible, 
especially it is not limited. 

It can use those which are stated in for example T. W.Greene s 
protective groups inOrganie Syntheses thesis, Wiley, 
NewYorL 1991. 

As for it is to be able to understand easily in person skilled in 
the art the compound of this invention which is rriade 
objective , but by using properly these deprotection reaction ,. 
can beproduced easily. 

[0049] 

Among compound which are shown with [2] General Formula 
(I ), compound , namely, General Formula where 
R<sup>3</sup> displays Cl~8alkyi group (IB ) 

[Chemical Formula 13 ] 
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,3-1 



0 




(IB) 



(it^.R 3 - 1 li ci~8 r;i/^u»**3hu -to> 
flfe©iE-^i*.ffriEtiiii:iSi** *t>"to 

[0050] 

-tt*aB)T?3t*tL*^**IIivlWIB<0-|ft* 

(ii)T?***t'Sib**iS'-iaS(ni)T?3i%$*iSft 

v) 

Mb 14] 



II can produce compound which is shown with (In Formula, 
R<sup>3- l</sup> displays Cl^Salkyl group ? other signal 
display same meaning as description above , ) with m ethod 
he low. 



As for compound which is shown with (General Formula (IB ), 
reacting with the compound which is shown compound which 
is shown with aforementioned General Formula (II ) with 
general formula (III ) compound and Creneral Formula which 
are acquiredflV ) 

[Comical Formula 14] 
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[0051] 

-£^(ii)^£ft&4b£t>£-J&^(in)^ 



m 7l \Z , ^ sit * «( v y * ;u*;u at 5 
A . *SHt* U ^ A, Mitmm)0> ^ST, 0~jt 
[0052] 

Bi38Hi»i:Lrffli^-'lft*ai)».-aii)*J«fc^a 

[0053] 
lit 15] 



Reacting; fitfthemiore to attach on deprotection reaction of 
according to need protecting group , it canproduce compound 
which is shown with (signal in .Formula displays same 
meaning as description above. ) due to especially. 

[0051] 

Reacting with compound which is shown compound which is 
shown with General Formula (II) with general formula (III ) 
reaction with compound which isacquired and compound 
which is shown with General Formula (IV ) is public 
knowledge . 

It is done in for example inactive organic solvent 
(dim ethy Iform amide , dimethyl sulfoxide , chloroform 5 
methylene^ chloride , tetrahydrofuran , acetonitrile ? dioxane , 
toluene etc) and under existing of base (potassium carbonate , 
calcium carbonate , sodium carbonate ? sodium hydroxide , 
potassium hydroxide , silver oxide etc), byreacting with 0 ~ 
reflux temperature , 

To do in same way as above-mentioned method it is possible 
the deprotection reaction of protecting group . 

[0052] 

General Formula which it uses as starting material (II ) ; it can 
produce compound which is shown with (III ) and (IV) V) , 
with known method , or or it isa compound which is 
marketed. 

It can produce compound which is shown with for example 
General Formula (II ) with the method which is shown with 
reaction step scheme 1, 

[0053] 

[Chemical Formula 15 ] 
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R 4 Et0 2 C^-C0 2 Et 

Y 



(V) 



12(TC 



W 
H 

01) 



N 



,5-1 



POX, 



EtG 2 e 




N N 



(VII) 



5-1 




,5-1 



7A 



HoN 




(II) 



MSI list fK Et lixf /uS^feL v f-ffife 
[0054] 

A PJ] llli S '! '05 ft J£G M ibV>T v £E£Mf$D ti 



In reaction step scheme , Et displays ethyl group , other signal 
display same meaning as description above. 

[0054] 

In reaction step: scheme ' , compound which is shown with 
General Eormula (V ) is public knowledge ,or if. can produce 
easily or with known method . 

: At time of each reacting in tins specification , as for reaction 
product it canrefine high performance liquid chromatography 
fee , thin layer chromatography , which uses distillation,; silica 
gel or magnesium silicate inunder conventional purification 
means , for examp le ambient, pressure or under vacuum of 
[karamukuromatogurafii ] or with washing and the 
recrystallization or other method . 

It is possible each every reaction as for to refine and, it 
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[0055] 

# pde4 mmmte£iiir&z.hi£» vramm. 

[»*aju937 «(thmi£Ei33fc)£ 10%«» 
Bft-!Bjfli/ i *S*t;-RPMii640*S*l!i(t'T?j*#Lfco 



U937«£(h]J|RU 20mMh'jXii^(Tris-HCl) 
LpII8.0,PMSF(lm-\C), a ^^>(leupeptin)(l 
jug/ml), s<7X$4> A(pepstatin A)(Wg/rnl)] 

m>bftM(l5M0rpm V 10 #M)ffc % ±3t£l§]J|Jl 
L, 0.45 u m 07-<;uS— T?*>jaCfco 

■*>:?/U£ MonoQC7T;UTvTtt^ , *f 
>S**7A')*7Alc|Hi-, NaCl (7) O-0.8M 03 
il*^E.-e*ai.Lfco 

IOjUM P'J^A(rolipram:PI)H4 

pde mfai>m*\~td®ft&mwL.v 

[0056] 

80// 1 (M&fUBRJSECO.lmg/lsg^S/JfliaiT^S 
>#%UV^/^7T-(pH7.4), 10^ ! (0**W 
4bl^$(10%DM$O)fe<£tf 10 tfl 0) 3 H-cAMP 
(20,000cpirt, 1 Ojt/ M)[MgS0 4 (l 00mM)fc J: 

v r/u;? s>( i mg/m l) fe -rsy ;t, 

/^•77— (100mM,pH7.5)]^ ;E^rL, £»T? 30 
jtMIB-ri/^iK-hLfcc 2.5 b>v«J 

ausfS^^±^-ti-7to 5i'i>(2,()(K)^m -e i ft 

RH)^. 10 jUl<7)<^t*^(snake venom)(lmg/ml,v 
^TttftiS S*# V7000)£iO * , 30 ft 

Fs1<2/4-4^— hUfe* -t>* 50// 1 
AC100jt/ l)(Cis#, 80 //1 ffi 0.005N ttSrefcffl 



[0057] 

■**BIHbfctt0> PDE4 RBSSSM^JaTflD* 

PDE4 jgfflfi W3K%)=(l-*lg Wit # 
14) x 100 



2002-1-23 

impossible to do however m any reaction term rnation later. 
[0055] 

the compound of this invention which is shown with 
{pharmacological effect } General Formula (I ) having PDE 
4inhibitiiig activity wasproven with experiment below. 

in- vitro (invito) enzyme assay 

[^ertitt^al method ] U937ce 11 -(hum an m onocyte 
derivation ) culture was done in RPMt 1640 culture me dium 
which includes 10%fetal calf serum . 

U937eell it recovered, homogenizing did in 20 mM tris 
hydrochloric acid (Tris-HCl ) [pH 8.0 ? PMSF(i mM \ 
leupepun (leupeptin ) ( 1 ;rnu g/ml \ pepstatin A. (pepstatin A ) 
(;raug/ml)]. 

After centrifugal separation (With 1 5,000 rpm 1 0 min ), 
supernatant it recovered, filtered with Filter of0,45;mu m . 

It placed sample in MonoQ (Pharmacia make and strong 
anion exchange column ) column , liquated with 
concentration gradient ofO - O S M of NaOL 

fraction where PDE activity disappears with 10;mu M 
rolipram {rolipram :PDE 4selective inhibitor ) it rec ov ered, it 
used as enzyme solution in order to measure PDE 4inhibiting 
activity . 

[0056] 

It did enzyme activity measurement ; with method below. 

Dilution enzyme solution of 80-mul (0.1 mg/lcg bovine blood 
serum album in content phosphate buffer (pH 7.4 % the 
c ompound of this invention liquid of 10 ;mu 1 (1:0% DMS0 ) 
and itmixed <^up>3<?sup^-cAMP (20,000 cpm , K);muM) 
[MgSO<sub>4</suh> (100 mM ) and imidazole buffer which 
includes bovine blood serum albumin (1 mg/ml ) (lOQmM , 
pH 7.5 ) ] of 10;mu 1 , 30 min incubate did with room 
temperature . 2.5 mm microwave oven it treated and stopped 
reaction. After centrifugal 1 minute ), 

including snake venom (snake venom ) (1 mg/ml , Sigma 
Chemical Co. make, product number ¥7000 ) of lG;mul 30 
min incubate it did with room: temperature . It placed 
supernatant 50;mu 1 in alumina column (100;mu 1 ), liquated 
with 0.005 Mhydrochioric acid of 80;mu 1 , measured 
radioactivity of eluate . ) 

[0057] 

PDE 4inhibiting activity ratio of the compound of this 
invention was calculated from formula below, 

PDE 4activity inhibition ratio (%) - (1 -the compound of this 
invention radioactivity under radioactivity /the compound of 
this ■inV.anticn.^§:&ice under existing) X 100 
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[0058] 

\C< o m\t PDE4 £tt£50%'RBS-ra*Se8Hb* 



11 IC^c 




l l 



[0058] 

IG <sub>50</sub> value calculated 50% inhibition is done 
PDE 4aetiyity as the compound of this invention 
concentration which ? concerning each conrpourid . 

experimental result is shown in Table 1 1 . 

[0059] 

[Table 11 ] 





I C 5D OiM) 


l 


0.004 


1 (3 6) 


0.003 


1 (3 8) 


0.010 


[0060] 


[0060] 



[0061] 



toxicity of the compound of this invention which is shown 
with {toxicity } General Formula (I ) being lowones in 
unusual , is thought that it is fully safe in order touse as 
pharmaceutical . 

[0061] 

{ Application to drug } the compound of this invention is 
thought that by fact that it possesses PDE inhibiting 
activity ,inflammatory disease (asthma , occlusive lung 
disorder , blood poisoning and nephritis , hepatitis etc), 
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[0062] 



— AfetcUv 1 ISICOt, lrng fr<h lOOOmg OD'tt 
it?, 1 B 1 @^&*llliDfi^tLS*v. Sfc 
f*fitA— Afcfcy» 1 Elfco^ lmg^b lOOmg 

©teats* i b i m^mm$mm9L^m^L 
<i*v »iiirta^)**i*Av k i b i h#f b i 
m 24 mmmmxmm^i^m^^u 



IO:oT*«|-r*a)T*»±IBft«J:-y'J>«:i* 
[0063] 



^yio— X, tKo+v7'nt:;Hryup— 
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diabetic disorder , allergy disease (allergiG rhinitis , allergic 
conjunGtivitis 5 mdogeftous- eczfciria : ete)> -'autoirnmime disease 
(ulcerative colitis /Crote&apos;s disease , [ryuuumaehi ], 
psoriasis ? multiple sclerosis 5 collagen disease etc), it is useful 
in osteoporosis , obesity . antidepressant , Parkinson&apos;s 
disease , ischaemia re-cans style disorder, leukemia or other 
prevention and/or treatment . 

[0062] 

T o use salt , or solvent af finitiv e substance of nontoxic of 
compound , which is shownwith General Formula (I ) which 
is used with this invention with theabove-mentioned 
objective , usually, it is prescribed to generalized or the 
localized , in form of oral or parenteral . 

different , from 1 nig in range of 1000 mg , several times oral 
dosage is done from 1 day one time usually, per adult one 
person, concerning one time , as for dose; , by age , body 
weight ^ disease ^remedial effect , administration method , 
process time etc or, from 1 mg in range of I DO mg .several 
times parenteral -a«^ii^$tratiort; (^f ^feirably- ^intravenous 
administration) from 1 day one time or per adult one person, 
concerning the one time ?, Or from 1 day 1 hour in range of 
24 hours infusion it is done in the intravenous . 

Of course as before inscribed, be cause variation it does 
do se, with various condition , : at quantity which is less than 
above-mentioned dose incase of sufficient it is and, in 
addition exceeding range, innecessary case it is. 

[0063] 

When prescribing compound which is shown with G eneral 
f ormula (i 1 it isuscdas solid composition , liquid 
composition and other composition for oral dosage and 
injectable , external preparation , suppository etcfor parenteral 
administration . 

tablets , pill , capsules , powder , granule etc is included in 
solid composition for oral dosage , 

hard capsule and soft capsule are included in capsules . 

One or active substance above that one inert diluent , for 
example lactose mannitol , glucose , 
[hidorokishipuropirrtseruroosu "j, microcrystalline cellulose , 
starch , poly vinyl pyfrolidone chain sodium metasilicate 
alurninate m agnesiurn is mixed at leastregarding solid 
composition a this way, 

composition , following to conventional method , may contain 
solubilizer like the stabilizer ^ glutamic acid or aspartie acid 
like disintegrating agent , lactose like lubricant , fiber element 
calcium glyeolate * like additive , for example amount of 
magnesium stearate ** other than inert diluent . 
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[0064] 

iioa^ tzttxDmmmmt * $$j h ic» 

C05J;5&;lft*lJ&t!l-fc^TI4, t>io$fc 
iro^t- I4**VJM ±.a>S.tt*BJt* 1^ eft S 

2,868,691 mS^TSmM 3,095,355 #(wlf UfB 
[0065] 

fci&wmm. mmmtLxit, m&tm&im 



**^ftt<D*j*#k B)B#Ii:L-Ctt, Willi? 
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m agne slum stearate other than inert diluent 
tablet or pill sucrose , gelatin , 

[Mdpip^ ]> sheath Ms been allowed to 

have done with film of 

[hidorokishipuropinjm eGhimseruroosufutareeto ] or other 
gastric or enteric substance substance in accordance with 
necessary and., inaddition sheath it is possible to have done at 
layer of 2 or m ore :, 

Furthermore it seems like gelatin , also capsule of substance 
whichcan be absorbed is included. 

[0064] 

liquid composition for oral dosage includes phannaceutically 
acceptable emulsifier , sofution agent i syrup a elixir etc; 

Regarding liquid composition a this way, one or active 
substance above that, it iscontained in inert diluent (for 
example purified water , ethanol ) which is used generally 

this composition may contain auxiliary agent , sweetener ., 
flavor agent y fragrance , antiseptic like humectant , 
suspension other than inert diluent > 

As other composition for oral dosage s one or including active 
substance abovethat, spray which ibnnulation is done is 
included by that itself known method . 

this composition ., may contain, isotonic agent like buffer , for 
example sodium chloride , sodium citrate or kind of citric acid 
which gives stabilizer and isotonicity like sodium hydrogen 
sulfite other than the inert diluent ... 

manufacturing method of spray is stated in detail in for 
example IIS. Patent 2, 868, 691 number and the same No. 3, 
095, 355 number. 

[0065] 

solution agent , suspension , emulsifier of aqueous and/or 
nonaqueous of sterile is included with this invention as the 
injectable for parenteral administration . 

As solution agent , suspension of aqueous 4 for example 
injectable distilled water and physiological saline arc 
included. 

As water insoluble solution agent , suspension , there is a 
alcohols , poly sorbate SO (registered trademark ) etc like 
vegetable oil , ethanol like for example propylene glycol part , 
polyethylene glycolated jpl 1 ? olive oil ... 
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0mam^mtzm0wm0>mmmtLx\t\ 
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[0066] 



^□TK^-f— lr«fc£&ML TLC ©ttSft^s 

£*in**a?o p*?0 mm Uz® m m 
mztzimrmmmum'&immttmfr 

to 

MM f eft JBLfcj*»£srLTl^ „. 
[0067] 

mm\ i 

2-(((l,3-v^^tf^V— ^-5--fMTS7)^U 

[4b i6] 



2002-1-23 

In addition mixing aqueous of sterile , and solution agents 
suspension and the emulsifter of nonaqueous it is possible to 
use, 

composition a this way humeetant , 

emulsifier , dispersant , stabilizer (for example lactose ) 5 may 
include auxiliary agent like sqlubiltzer (for example glutamic 
acid , aspartic acid ). 

These sterilization are done with filtration, combination or 
lightingwhich of microbicide pass through bacteria trapping 
filter tar. 

In addition as for these it produces solid composition of 
sterile , bef oreusing for example lyophilized product , melts in 
injectable distilled water of other solvent of sterilization or 
sterile and can also use. 

As other composition for parenteral administration , one or 
inc luding active substance abov ethat, outside formulation is 
done suppository for solution agent , ointment , coating 
agent : , intrarectal administration and pessary etc for 
prescribing inside vaginal are included by cori^eratioriai 
method , 

[0066] 

Below {Reference Example and Working Example } , ; this 
invention is detailed with Reference: Example and Working 
Example , but this invention is not som ething which is limited 
in these. 

It separates with chromatography , solvent inside parenthesis 
which is shownin site of TLC shows elution solvent or 
developing solvent which is used^ratio displays volume ratio . 

solvent inside parenthesis which is shown in site of nmr has 
shown solvent which is used for measurem ent 

[0067] 

Reference Example I 

2 - (I and 3 -dimethyl pyrazole -5-yl ) amino ) methylene ) 
propane -1, 3- dicarboxylic acid ^diethyl ester 

[Chemical Formula 16 ] 
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CH 



9 9 ch 

N 



[0068] 

.9g)fc<fctf 5-T5/-l,3-S5y*fl/tf7V r — ;U(20.0 
g)£>;I£t)£;§;U 120 deg C "C 1 B$RS]ji#L 

S (6 £**£S»i:T?>frS]t* . ^*+>->(200m 

TLC:Rf 0.59 ;U=10:1); 

NMR (CDC1 3 ) : 6 11.00 (bd, J = 12:3 Hz, 
1H), 8.14 (d, J 12.3 Hz,lH), 5.86 (s, 1H), 
4.32 (q, J = 7.2 Hz., 211), 4.24 (q, J = 7.2 
Hz, 2H), 3.74 (s, 3H), 2.23 (s, 311), 1.38 (t, 
J = 7.2 Hz, 3H), 1.32 (t, J = 7.2 Hz, 3H)„ 

[0069] 

l,3-v^/U-4--5 > DDt°^/P[5,4-b]t 0| Jv>-5- 



N 
H 




CH 



[0068] 

[etokishimechirenmaron ] acid ^diethyl ester (38. 9 g ) and 5 
-amino -1, 3- dimethyl pyrazole mi^ure of (20^0 g ) 1 hour 
was agitate dwith bath temperature 120deg C. 

reaction mixture after cooling, hexane (200 ml) was added to 
room temperature . 

crystal which it occurs was dried after filtering, title 
compound (43.56 g )which possesses below-mentioned 
property value was acquired. 

TLC :Rf 0. 59 (chloroform methanol =10: 1 ); 

mnr(CDCl<sub>3</sub> ):;de 1 1.00(bd r J-12.3IIz ? HI ), 
8.14 (ci, J 12.3Hz. IH ), 5.86 (s, 1H )• 4.32 (q, J 7.2Hz , 
2H), 4.24 (q, J=7,2Hz v 2H X 3.74 (s r 3H ),2.23 (s, 311 ), 1.38 
(t J=7.2Ilz , 3H l 1.32 (t, J=7.2Hz , 311 ). 

[0069] 

Reference Example 2 

1 and 3 -dimethyl -4- ehloro pyrazolo [5 and 4 -h ] pyridine 
-5-carboxylic acid *ethyl ester 
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Mb 17] 



[Chemical Formula 17 ] 



0 CI P u 

N 



H,C'' S 0 



[0070] 
###1 1 

till fdb £4$D(43.56g)fc J: tft* V ifilb U 
A/(144mL)0);g£!fe]£ 5 B#RHMLfc 0 

*«ft£il«tx*yi<.iL)fc£«U ;Kfccfcl^ 

-estate mu Ttm^m^tmm\t 

TLC:Rf 0.85 (^□□^;UA:>^7— ;U=10:1), 

NMR (CDCI3) : <5 8.95 (s. III), 4.45 (q, J 
= 7.2 Hz. 2H), 4.07 (s, 3H), 2.76 (s, 3H), 1. 
43 (t, J = 7.2 Hz, 3H)„ 

[0071] 

3 



N 



CH 



[0070] 

Reference Example 1 

So compound .which is produced (43.56 g ) and mixture of 
phosphorus oxy chloride (144ml ) 5 hours reflux was done. 

After cooling, to pour reaction mixture in ice little by little to 
the room temperature , after heat emission was settled, until 
total amount 3 L ago, afteradding water, crude crystal was 
filtered; 

It melted crude crystal in efllylacetate (1 L \ sequential 
washed with water ? and saturated saline after drying, 
concentrated with anhydrous magnesium sulfate , it acquired 
title compound (28 47 g ) which possesses below^mentioned 
pr operty v alue . 

TLC:Rf 0.85 (chloroform -methanol =10:1 % 

nmr (CDCl<sub>3<^sub> ):;de 8.95 (s ? III % 4.45 (q ? 

J 7.2Hz , 2H ), 4.07 (s, 3H ), 2.76 (s, 3H ), 1.43 (t, .1 7.2Hz: 5 

my. 

[0071] 

Reference Example 3 

1 and 3 -dimethyl -4- chloro pyrazolo [5 and 4 -b ] pyridine 
-5-carboxylie acid 
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[-IblS] [Chemical Formula 18 ] 




CH 3 

[0072] 

Reference Example 2 

So after adding 85% potassium hydroxide (59.15: g ) to 
dimethoxyethane (225 ml ) solution of compound (28.47 
g )which is produced, it dripped water (ISO ml ), overnight 
agitated with room temperate . 

under ice cooling , reaction mixture was neutralized with 4 N- 
hydrochlofie acid (225 ml ). 

It filtered crystal which it occurs, after water wash , dried, 
itacquired title compound (25.25 g ) which possesses 
be low -m entioned property value . 

TLG:Rf 0.1 0 (chloroform :methanol =i0: l ); 

nmr (DMSO -d<sub>6</sub> ):;de 8.90 (s ? . 1H ), 3.99 (s, 
3H ), 3.34 (bs 5 1H ), 2.67 (s, 3H ). 

[0073] 



[0072] 

###12: 

5mL);gM^ v S5%7KMft^ ! J ^ A(59. 15g}£AP 

fro 

mtzM^mmL, Mmm. ft*u Ttzmt 



TLC:Rf 0 10 (pan^J^:^/— /U=i0:l); 

KMR. (DMSO^ : S 8.90 (s, 1H), 3.99 (s, 
3H), 3.34 (bs, 1 HI 2.67 (s, 3H) 0 

[0073] 
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1 ,3-v>^;U-4--?PPt7 , /a|5,4-b|e U v>-5- 

[4b 19] 



Reference Example 4 

1 and 3 -dimethyl -4- chloro pyrazolo [5 and 4 -b ] pyridine 
-5-carboxamidc 

[Chemical Formula 19 ] 




[0074] 

f25.5mL)©B^£ 1 jite«L 

m^tzmmmm^ mmm, $m.L, Tts^tt 

«^^^^^^it^tl(14:69g^#fc., 

TLG:Rf 0.45 &VnfcjbJ±$$/^tt^in 

NMR (DMSO-dfi) : 8 8.54 (s, 1H) ? 8.03 (b 



[0074] 

Reference Example 3 

So compound which is produced (15.79 g) and mixture of 
thionyl chloride (25.5 ml ) wasdone 1 hour reflux later, 
vacuum concentration . 

under ice cooling , tetrahydrofuran;(238 ml ) and it dripped 
telxahydroiuran (140 m l ) solution of residue which itacquires, 
to m ixed solution of 28% ammonium hydroxide aqueous 
solution (95 ml ), 30 min agitated. 

It filtered crystal which it occur s> : after water wash , dried, 
itacquired title compound (14.69 g ) which possesses 
be low -m entioned property v alue . 

TLG:Rf 0.45 (chloroform :rn:ethanol ^lO:l ); 

nmr (DMSO ^d<sub>6<7sub> ):;de 8:54 (s, 1H X 8.03 (bs, 
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s, 1H), 7.79 (bs, 1H), 3.99(s, 3H), 2.66 (s, 3 
H)„ 

[(X)75] 

ft 1 



□[5,4-bJt°'Jv>-5-*;U7t<+-y-5K 
[It 20) 



IH), 7.79 (bs, 1H), 3.99 (s,3H), 2.66 (s, 3H ). 
[0075] 

Working Example 1 

1 and 3 -dimethyl -4- (3 -methoxyphenyl amino ) pyrazolo [5 
and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 20 ] 
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O 




N 




N 



CH 



[0076] 

'J >(1 . 1 5g)(D vtf-*-*>(l OmJ 6 HtFsUg 
bftfcM£B1^x*7K70niL)fc J; 



[0076] 

Reference Example 4 

So compound which is produced (702 mg ) and 3 
-methoxyaniline dioxane (10 ml ) solution of (1.1 5 g) was 
done 6 hours rotary flow later, vacuum concentration . 

ethylacetate (70 ml ) and it melted residue which it acquires in 
mixed solvent of tetrahydrofuran (30 ml ), sequential washed 
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TLC:Rf 0.32 (£DDtM,A:>*</— ;U 1(>:1); 

NMK (DMSO-tW) : 6 10.97 fs, 1H), 8.74 
(s, III), 8.21 (bs, III), 7.56(bs, III), 7.26-7.1 
7 (m, III), 6.75-6.60 (m, 311), 3.89 (s, 3H), 
3.71 (s, 3H), 1.69 (s, 3H)„ 

[0077] 

Mmm mymmm xm 



[0078] 

$«601 1(1) 

1 .3-5? *^U-4-(2-* v7x- ;UT5/) tf^V 
□l5,4-bjt 6, J i& -SjiMR 

Mb 21] 



2002-1-23 

with water, and saturated saline after drying, concentrated with 
anhydrous magnesium sulfate , 

crudely purified product recrystallization was done with 
dioxane ? the compound of this inv ention (774 mg ) 
whichpossesses below-m entioned property value was 
acquired. 

TLGiRf 0,32 (chloroform ^methanol =10:1 )• 

nmr (DMSO -d<^ub>5<^ub> );;de 10.97 (s. 1H X 8:74 (s 3 
III \ 3.21 (bs 5 III X 7.56 (bs, IH % 7.26 -7. 17 (m, III), 6.75- 
6.60 (m, 311 X 3.89 (s, 311 ), 3.71 (s, 311 % 1 -69 (s, 3H ). 

[0077] 

Working Example 1 (1 ) - Working Example 1 (69) 
Reference Example 4 

So compound which is produced or halogen derivative and 3 
-m ethoxy aniline where it issuitahle or amine derivative which 
is suitable it attached on operationof being similar to Working 
Example 1 and it acquired the c ompound of this invention, 
which is shownbelow due to especially. 

[0078] 

Working Example 1 (1) 

1 and 3 -dimethyl -4- (2 -methoxyphenyl amino ) pyrazolo [5 
and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 21 ] 
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H,C 




O HN 




[0079] 

TLC:Rf 0 32 (^□□Ttv/UA:^^/— /l/=10;l); 

NMR (DMSO-d 6 ) : 3 10.70 (s, 1H), 8.71 
(s, III), 8.18 (bs, III), 7;49(bs, 1H), 7.16-7.0 
8 (m, 2H), 6.95 (d, J 7.5 Hz, 1H), 6.88-6. 
79 (m, 1H), 3.87 (s, 3H), 3.86 (s, 311), 1.59 
(s, 3H) D 

[0080] 

SflEtil 1(2) 

1 h^>7i - ;ur 5V) tf^*/ 

P[5,4-b]fcf u ^-5-*;u7K+-y-sK 

lit 22] 



[0079] 

TLC:Rl"0.32(cWoroform :methanol =10:1 ); 

nmr (DMSO -d<sub>6</sub> ):;de 10.70 (s, 1H ), 8.71 (s, 
III ), 8.18 (bs, III ), 7.49 (bs, III ), 7.16 - 7.08 (m, 211), 
6.95(d, J 7.5Hz , 1H. ), 6.88 - 6.79 (m, 1H ), 3.87 (s, 3H. ), 
3.86 (s, 311), 1.59 (s, 311). 

[0080] 

Working Example 1 (2) 

1 and 3 -dimethyl -4- (4 -methoxyphenyl amino ) pyrazolo [5 
and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 22 ] 
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[0081] 

TI,C:Rf 0.32 (Ooat^\y^ ^y—J\y 10:1); 

NMR (DMSG-d 6 ) : 6 11.11 (s, 1H), 8.71 
(s, 1H), 8.16 (bs a IB), 7.49(bs, 1H), 7.08 (d, 
X = 6.9 Hz, 2H), 6.92 (d, J!= 6.9 Hz, 211), 
3.85 (s, 3H), 3.75 (s. 3K). 1.54 (s, 3H) :: 

[0082] 

mmm m 

7t/o[5,4-b]t:Uv^ 

mm 



[0081] 

TLG:Kf 0.32 (chloroform : methanol =10:1 ); 

nmr(I)MS() -d<sub>6</suh> ):;de ll.Il.fo IB), 8,71 £s, 
1H I 8.16 (bs, 1H ), 7.49 (bs, 1H ), 7.08 (d J 6.9Hz, 2R% 
6.92 (d, J=6.9IIz. 2H ),3.85 (s, 3H ), 3.75 (s, 3H ), 1.54 (s, 
3H). 

[0082] 

Working Example 1 (3) 

1 and 3 -dimethyl -4- (2 and 4 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 23 ] 
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N 



V 

CH 



[0083] 

TI,C:Rf 0.32 (^UUt^-U.^J--^ 10:1); 

NMR (DMSQ-d 6 ) : 6 10.81 (s, 1H), 8.6$ 
(s, 1H), 8.11 (bs 5 1H) 9 Z42(bs, 1H), 6.92 (d, 
J = 8.4 Hz, IH), 6.69 (d J = 2.7 Hz, ill), 
6.44 (dd,J ■= 8.4, 2.7 Hz, 1H), .3.84 fs, 3H), 
3.81 3H1 3.76 (s, 3% 1:53 (s,3H), 

[0084] 

SiSlM 1(4) 

mm 



[0083] 

TLC:Kf 0.32 (chloroform : methanol =10:1 ); 

nmr(I)MS() -d<sub>6</suh> ):;de 10.81. (% IB ) ; 8,66 (s, 
1H % 8.1 1 (bs, 1H ), 7.42 (bs 5 1H ), 6.92 (d 5 J 8.4Hz, IH % 
6.69 (d, J=2.7Hz , 1H ),6.44 (dd, J=8A 2.7IIz, III ) r 3 84 (s, 
3H 3.81 (s, 3H ),3.76 (s,3H), 1.53 (s ; 3H ). 

[0084] 

Worldng Example 1 (4) 

1 and 3 -dimethyl -4- (2 and 5 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b J pyridine -5-carboxamide 

[Chemical Fomrula24 ] 
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N 

V 

CH 



[0085] 

Tl.C:Rf 0.32 (^DDtNUA:^,/— /U=10:l); 

NMR (DMSO-cQ : 6 11.03 (s, 1H), 8.75 
(s, 1H), S.29 (bs, 1H), 7.61(bs, 1H), 7.04 (d, 
J = 9.0 Hz, III), 6.72 (dd, J = 9.0, 3.0 Hz, 
1H), 6.59(d, J = 3.0 Hz, 1H), 3.91 is, 3H), 
3.78 (s, 3H), 3.59 (s, 3H). 1.66 (s,3H) D 

[0086] 

l,3-vy^;U-4-(3,4-v^h^rv7x-/UT5y)e 
=?Vu [5,4-b] t° 'J^>-5-*;U5t-v+-9-5K 

lit 25] 



CH 



[0085] 

TLC:Kf 0.32 (chloroform : methanol =10:1 ); 

nmr(I)MS() -d<3ub>6<^suh> ):;de 11.03 (s, 1H ) ; 8,75 £s, 
1H ), (bs, 1H), 7.61 (bs 5 1H ), 7.04 (d 5 J=9.0Hz, 1H), 
6.72 (dd, J=9.0, 3.0Hz, lH),6.59(d, J=3.0Hz , 111), 3 91 (s, 
3H ) ? 3.78 (s, 3H ), 3.59 (s, 3H ), 1.66 (s, 3H ). 

[0086] 

Worldng Example 1 (5) 

1 and 3 -dimethyl -4- (3 and 4 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b J pyridine -5-carboxamide 

[Chemical Fonnula 25 j 
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[0087] 

TLC:Rf 0.32 (^□□^UA:>^y— ^ 10:1); 

NMR (DMSO-4) : 5 11.12 (s, 1H), 8.70 
(s, III), 8.17 (bs, III), 7.49(bs, III), 6.88 (d, 
J = 8.4 Hz, 1H), 6.85 (d, J = 2.4 Hz, 1H), 
6.61 (dd,J = 8.4, 2.4 Hz, 1H), 3.86 (s, 3H), 
3.73 (s, 311), 3 6.9 (s, 311), 1.59 (s,3H) 0 

[0088] 

1(6) 

L3-^^;U-4H3-5-v^h+v'7x-^T5/)t: ! 
7VP[5,4-b]tf'J>;>-5-*;U7H^-9-5K 

[it 26] 



[0087] 

TLC:Rf 0.32 (chloroform :methanol 10:1 ); 

ranr (DMSO -d<sub>6</sub> ):,de 11 .12 (s, 1H ), 8.70 (s, 
III ), 8.17 (bs, III ), 7.49 (bs, III), 6.88 (d, J=8.4IIz , III), 
6.85 (d, .1 2.4Hz,lH ),6.61 (dd, J-8.4, 2.4Hz , 1H ), 3.86 (s, 
3H ). 3.73 (s, 3H ), 3.69 (s, 3H ), 1 .59 (s, 3H ). 

[0088] 

Working Example 1 (6) 

1 and 3 -dimethyl -4- (3 and 5 -dimethoxy phenylamino ) 
pyrazolo [5 and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 26 ] 
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[0089] 

TLC:Rf 0.32 (^DOT^A:*^— A- 10:1), 

NMR (DMSO-d*) : 5 10.90 (s, 1H), 8.73 
(s, 1H), 8.20 (bs, 1H), 7.55(bs, 1H), 6.26 (s, 
III), 6.25 (s, 211), 3.89 (s, 311), 3.67 (s, 6 
H), 1.79 (s, 3H)„ 

[0090] 

l,3-vV^/U-4-(2,3-v^h+v7xr:;UT5/)e 
7VP[5,4-b]tfg^>-5-*;U7H^r-9-5K 

[it 27] 



[0089] 

TLC:Rf 0.32 (chloroform methanol 10:1 ); 

nmr (DMSO -d<sub>6</sub> ):,de 10.90 (s, 1H ), 8.73 (s, 
1H ), 8.20 (bs. 1H ). 7.55 (bs, 1H ), 6.26 (s, 1H ), 6.25 (s, 
211 ),3.89 (s, 311 ), 3.67 (s, 611 ), 1 .79 (s, 311 ). 

[0090] 

Working Example 1 (7) 

1 and 3 -dimethyl -4- (2 and 3 -dimethoxy phenylaniino ) 
pyrazolo [5 and 4 -b ] pyridine -5-carboxamide 

[Chemical Formula 27 ] 
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[0091] 

TLC:Rf 0.32 ;U=10:1); 

MMR (DMSO-4) : <5 11.17 (bs, III), 8.78 
(s, 1H), 8.32 (bs, 1H), 7.65(bs, 1H), 6.96 (t, 
J = 8.1 Hz, 1H), 6.86 (dd, J = 8.1, 1.5 Hz, 
III), 6.64 (dd, J = 8.1, 1.5 Hz, III), 3.92 (s, 
3H), 3.84 (s, 3H), 3.75 (s, 3H), 1.71 (s. 3 



[0091] 

TLC:Rf 0.32 (chloroform :methanol =10:1 ); 

nmr(DMSO-d<sub>6</sub>)::de 11.17 (lis. III), 8.78 (s, 
1H ), 8.32 (bs, 1H ), 7.65 (bs, 1H ), 6.96 (t, J=8.1Hz , 1H ), 
6.86 (dd, .1 8.1, 1.5Hz , 1H ),6.64 (dd, J S.l, 1,5Hz; , 1H ), 
3.92 (s, 3H ), 3.84 (s, 3H ), 3.75 (s, 311 ), 1.71 (s.3H ). 
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H)„ 
[0092] 

1 -(2,4,6- h'J <? □ □■7x^.;U)-3-v<7 D^D t°;U-4- 
lit 28] 



[0092] 

Working Example 1 (8) 

I - (2, 4 and 6 -trichlorophenyl ) - 3 -cyclopropyl -4- (3 
-methoxyphenyl amino ) pyrazolo [5 and 4 -b J pyridine 
-5-carboxamide 

[Chemical Formula 28 ] 
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